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. 23-5-6=. 03(5, amount gained in one year. 
.03g-r-1.05=3£|%=rate of income. 

Also solved by P. S. BEBO. 

96. Proposed by WALTER HUGH DEANE, A. M., Professor of Mathematics, Jefferson Military College, 
Washington, Miss. 

A man sold a house for $7,500 and gained a certain per cent, on the cost. If the cost 
had been 16%% less, his gain would have, been 25% greater. Find the cost of the house. 

I. Solution by J. K. ELL WOOD, A. M., Principal of Colfax School, Pittsburg, Pa.; and M. A. GRIJBEE, A. 
M., War Department, Washington, D. C. 

The increase in per cent, gained is made up from two sources : (a) addi- 
tional gain caused by decrease in cost, and (b) original compared with supposed 
cost instead of actual cost. 

16§% of cost-Kcost— i cost)=-|, or 20% of supposed cost. 

Hence 25%— 20%, or 5%, must be due to changing the base, and 
(gain-s-g cost)— (gain-r-cost)=5%, or ,'„-, orgainH-5xcost=- z 'j-, and gain— I cost. 

Hence -J cost=$7,500, and cost=$6,000. 

Solution No. 2. The rate on £ cost=| of rate on cost. 
i of cost-T-| eost=£, or 20%. 

.•. | of rate on cost + 20%=rate on cost+25%, or | rate=5%, and rate= 
25%. 

Hence 87,500=125% of cost, and cost=86,000. 

Solution No. 3. Let 6r=cost. Then $7,500— 6z=gain. 

$7,500— 5a;=8upposed gain. 

7500-5* 7500- 6x ,, , ,.„„.- 

— — v = 7j + i, whence x=$l,000, 6z=$6,000. 

II. Solution by B. F. FIKKEL, M. Sc, M. A., Professor of Mathematics and Physics, Drury College, Spring- 
field, Mo. 

1. ioo per cent. =selling price. 

2. 100 per cent.=actual cost. 

3. ioo per cent.— 100 per cent.=gain. 

4. 100 per cent. — 16$ per cent.=83i per cent.=conditional cost. 

5. ioo per cent. — 83J per cent.=conditional gain. 

6. 83i per cent. =100 per cent, of itself. 

7. 1 per cent.=l/83i of 100 per cent.=l| per cent. 

8. wo per cent.— 83J per cent.=(ioo— 83^) times 1£ per cent.=fxjoo 
per cent. — 100 per cent.=conditional gain per cent. 

9. .-. l*.ioo per cent. — 100 per cent. — (ioo per cent. — 100 per cent.)= 
^xloo per cent.=-difference. 

10. 25 per cent. = difference. 

11. .-. I X ioo per cent. = 25 per cent. 

12. ioo per cent. =5x25 per cent, = 125 per cent.=selling price in terms 
of actual cost. 

13. .-. 125 per cent. = $7, 500. 
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14. 1 per cent.= T b of $7,500=$60. 

15. 100 per cent. = $6000== the cost of the house. 



Also solved by COOPER D. SCHMITT, F. B. HONEY, M. E. OBABEB, EDW. B. BOBBINS, B. F. 
SINE, J. SCHEFFEB, J. F. TBAVIS, EABL B. OIBSON, FREMONT CRANE, BENBY HEATON, J. if. 
DRUMMOND, and O. B. M. ZEBB. 

Solved In a similar manner, though more briefly, by Walter H. Drane. Professor Drane has some 
doubts as to whether the above is strictly an arithmetical solution and asks the question, What is the ex- 
act difference between an arithmetical and an algebraic solution? This question I have answered in the 
last number of the Monthly. The above is not an arithmetical solution at all. Professor Ellwood's last 
solution Is algebraic. My solution of problem 93, aside from the principles borrowed from geometry, is 
purely arithmetical, because all the operations are performed at once upon certain numbers and the re- 
sults of these operations summed give the final result. The selling price is printed in italics for sake of 
distinction. [Ed. F.] 



ALGEBRA. 

83. Proposed by J. MARCUS B00RMAN, Consultative Mechanician and Counselor at Law, Woodmere, Long 
Island, New York. 

Solve x 2 +?/=8 (I) ; y 8 +x=60 (II), true to four decimals. 

I. Solution by G-. B. M. ZERR, A. M., Ph. D., President and Professor of Mathematics, The Russell College, 
Lebanon, Va. 

(I) in (II) gives x 4 — 16x 2 + x= — 4. 

.-. x=-4, i/=-8. .-. x = 3.935432, i/=-7.487627 ; 

x= .537401, y=7.711199; 

x=-. 472833, 2/=7.776428. 

Solved similarly by J. B. DBVMMOND, and EDW. B. BOBBINS. 

II. Solution by the PROPOSER. 

[N. B. Change ± t =p, only in unison, — thus S== 1 ±(x + x 1 ) to 

-2*=i±(2/+2/t) ; 5 1 ==(x t +x ]1 ) to 2 1 =(y 1 +y li ) ; 5 =(x + x 11 ) to 2 a =± t (,y + 
i/ n ), 12 roots.] 

The "Empirical" gives (E) 

S*-2[S± l1 /(8 s -60)]S ,2 +/d 2 =W 8 ±i i/|/[l/(8*-60)]. ["/"== 1, factor ofx 
in (I) ; 5=sum x + x,; 2— co-sum (y+y,), etc. Analyst for 1882, IX. page 122]. 

/=/ 2 = l •• 

(III) S 8 = 10±j/100i=10± 10.0062484 •. S~ ±4.472834,2 + , 

(IV) 5, 2 = 6±,/35i= 6± 5.9895761. True S= 4.472833,9+. 

Error 0.000000,3. 

By (IV) S,=±3.462596,5,-its reciprocal is 2 1 =0.288800,4+, 
True 5, =3.462598,42. Reciprocal of S is 2=0.223571,9 + , 

Error 0.000001,9 .-. S„= 0.064567, 6 ; 2 a = 15.487627,6+. 

[Thus reducing the "ir-reducible" case]. Q. V. D. 

Bv 2=f(l/S),f= 1=52=55, S a . Any S or 2 will give, by 
(A).....".*=±, hSdc l /[8-lS*= Fl j/(l/S)]. (/-/»-l here.) 
(B) J/=± I i2±i/[60—i2 s =p t ip(l/2)~\, the whole eight roots, viz.: 

x=0.537401 + , x, =3.935432, x,,= -0.472833,9, x a = -4 ; 

2/-7.711199 + , y t =-7.487627, y n =7.776428,1, y«— 8. 



